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(54) YCTPOflCTBO A** PACUJMPEHMH 
CKBAXMH 

(57) H3o6peTeHMe othocmtc* k ropHOfl npoM- 
tm M ct pome/i bCTBy m m.6. Mcno/ibaoeaHO Ann 

C0OpyX6HM» CKB3KMH nOA npenHTCTBMPMM 

k3k c OAHoepeMeHHoA npotuiaAxoA icoxcyxa 
mum TpyfxmpoBOAd, Tax m 6e3 npoxJiaAKM. 



Ue/ib - noBbiuiOHMe HdAe*MocTM pa60TU. Yct- 
PoActbo coAep*MT Tpy6y-/iMAep (Til) 1 , xo*yx 
(K) 9, npMBOAHOft Ban 2 m pa6oMMA opraH (PO). 
noaieAHwft Bwno/iMeH a bmao KOHMHecicoro 
pacicaTUBaioiuero MexaHM3Ma. «a tueAicax skc- 
146 HTpMKOBoro Bdiia 3 Koroporo pacnoAoxeHM 

KOHMM6CKM8 K8TKM 5. flpOAO/lbMbie OCM K8TK0B 

5 pacno/ioxeHu noA yrnoM k ocm PO. Ban 2 
cacperuieH c PO m paaMemeH c bo3mo*hoctWio 
BpatueHMsi b T/1 1 mam b K9. Oamm kohcU PO 

COeAMHBH C B03MO*HOCTbK) BpBlUBHMfl T/1 1 M 

APyroA - c K 9. Pe6pa 10 pacno/io*eHbi cmh- 

MGTpMMHO OTHOCMTenbHO PCM PO, M MX KOHl|U 

3dKpetvieHbi Ha ttapy^KHbix noBepxHOCTsx T/1 
1 m K9. npM BpameHMM sana 3 Bpaiuaerc* m PO. 
a aro kbtkm 5 oStcaTUBaioTCfl no 336010 pacuiM- 
psieMoA cKBaxMHti, n pons boa* ynnoTHeHMo 
rpyHTa b paAMa/ibHOM Hanpas/ieHMM. llpM 
Bcrpese c BdityHOM pe6pa 10 BAasnMBaior ero 
b rpyMT mam paapytiiaipT. 3 ma. 
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H3o6peTeHV*e OTHOcwrw * ropnoA npo- 

MWUJ/ieHHOCTM M CTpOWT6flbCTBy M M0JK6T 6uTb 

Mcnosib3oeaHO a/i« coopy*eHM» ckbbhcmh noA 

np€nJITCTBHRMM, K8K C 0AH0Bp6MeHH0A npO- 

uibaxoA *o*yxa m/im Tpy6onpoaoA3. Tax m 6e3 
npoxnaAXM. 

Ue/ib M3o6peTeHWJi - noewweHMe HaAe*- 
hoctm pa6orw. 

Ha <|>mi\1 notcaaaHa cxeMa cTpowTe/ibCTBa 

XPMBOJIMHBAHOA CKB3*HHU C OAH QBpeM6HH0A 

npoioiaAKOA Tpy6onpoBOAa; na <J>wr.2 - ycr- 
poAc.-BO, npoAOnbHuA paapea; na $Mr.3 - pas- 
pea A-A Ha $Mr.2. - 

YCTpoACTBO AA» paCUJMpCHMJI CXBB*MM 

cojepxHT rpyfty-nMAep 1 . b xoTopo* ycTaHOB- 
neH Ha npoM6*yTOHHfaix onopax (ne noxa3aHbi) 
c oo3MO)f(HOcn>K) BpameHwn npMBOAHOA Ban 2. 
Pa6wwft opraH BbmonneH a bmac pacxaTUBa- 
tomero MexatmsMa c 3kcucmtpmkobum aa/ioM 
3, Ha uieAxax 4 wroporo pacno/iG)xeHbi kohm- 
Mecxwe xbtxm 5. nooAonbHue ocm cmmmbtpmm 
pacno/iottenu noAymoM 1-6 x npoAOiwioA 
ocw pa6osero opraHa tbxmm o6pa30M. w> npw 
BpaiuBHim Bd/ia 3 k3tkm 5 xaTsrrca b 3a6oe 
cxaaxcMHti no cnnpanvi eoxpyr npoAOflbnoA 
ocw. YxaaaHHuA yro/i onpeAe/iaeT mar xaTxa 5 
- noAasy ero 3a oamh o6opor Boxpyr npoAOib- 
hoA ocm paSonero opraHa. Oamh roneu Ba/ia 3 
KMHeManmecicM cenaan c npMBOAHUM ea/iOM 
2, nanpHMcp. nocpeACTBOM My$Tw 6 m ycra- 

HOBiieH C B03MOttHOCTbK> Bp3lUeHMfl Ha noA- 
UJMnHMKOBOA Onope 7 OTHOCMTO/lbHO 

Tpy6bi*iiMABpa 1. /JpyroA KOHeu aana 3 ycTa- 

HOB/IBM C B03MOKHOCTbtO BpaiUCHMfl B OnOpe 

8 aha patkwero opraHa, Koropaa pacnonoxe- 
mb BHyTpM npoKiiaAuaaeMoro icoacyxa 9. Tpy- 
6a-AMAep 1 m xo*yx 9 coeA^neHu mb*ay 
co6oA pe6paMM 10. xoTopwe pacno/io*eHbi 

CMMMOTpHMHO OTHOCMTO/lbHO fipOAOflbHOft OCM 

pa6onero opraHa m oxb3tnb3»ot pa6oMMA op- 
ran. KaxAoe peSpo 10 oahmm kohuom 3axpen~ 
neHO, HanpMMep, c noMOtubio ceapxM Ha 
* BHeuineA 6okoboA noBepxHOCTM Tpy6 w-/imac- 
pa 1. a ApyrMM kohuom - Ha BHeuineA 6oxoboA 
noaepxHOcm xoxyxa 9. A"BMeTp xohmhccrmx 
xdTKOB 5 pacKaruBatouiero MexaHM3Ma y bb^m- 
MMBaeTCH ot Tpy6u-iiMAepa x Koacyxy 9. flpM- 
aoAHoft Ban 2 npMBOAMTcn bo epameHwe or 
6ypoeoro crania 11. kotopma ycraHOBjieH c 
BO3M6xK0cn»K) nepeMemenM* no paMe 12, yc- 
TBHOBiieHHOM a pa6oseM xoTnoB3He 13.Koxyx 

9 MoxdT noAAepxMBatbca Ha secy c no- 
MombK), HanpMMep, TpyttoyxnaAMMKOB (hb no- 
xasaHu). 

YCTpoACTBO a^i paCtilMpOHMA CKBB*MH 
MOXOT MM6TV MHBeHTflpHUe CBKUHM \A M 15, 
COeAMHOHHUO COOTBeTCTBOHHO C TpyCOft-HM- 

ABpOM 1 m c xoxyxoM 9. HanpMMep, c no- 
Motubio etapxM. _ 



YCTpO^TBO A«» paCUJMpeHMfl CKBdKMH 

pa6oraeT cneAywiUMM o6pa30M. 

M3 pa6osero xoTfloeaHa 13 c noMOu^wo By- 
poeoro CTanxa 11 npo6ypMBaeTc« nMOHepnaa 
5 cxeaxMHa ao buxoab Tpy6u-/iMABpa 1 Ha no- 
BepxHOCtb b npMeMHOM xoT/ioeaHO (He noxa- 
aaH). KxoHuyTpyOu-iiMAepa 1 bmocto 6yp08oA. 

rOHOBKM npMCOOAMHJIlOT MtlBBHTdpHyK) CeX* 
UMK> 14. X KOHUy CeXUMM 15.npMC0eAMH«K)T 

10 xo>xyx 9, noAAepKMBaeMwft TpyiBoyxflaAHMxa- 
mm. 3aieM Bx/iK>MaK>T npMBOA BpaiueHMn 6ypo- 

BOrO CTdHKa 11, XOTOpWA. npMBOAMT BO 

apatueHMe npMBOAHoA aan 2 m KHHeManmecxM 
coeAMHeHHuA c hmm nan 3 pa6oMero opraHa. 
15 npM. BpatABHMM Ba/ia 3 kbtkm 5 oOxoTUBaK>TCn 
no 3a6oto paciuMpneMoA ckbbxmhu, npoM3BO- 
A« yn/ioTHBHMe rpyHTa a paA"a/tbHOM nanpaa- 
neHMM, ocyiuecTB/iM) npoTacxMeaHMe3aco6oA 
20 xo)xyxa 9. B c/iyMae hco6xoammoctm AononHM- 
Te/ibHoeycH/tue Afl» npoiacxMeaHMq xoxyxa9 . 
moxho co3AaaaTb noAaTMMxoM 6ypo8oro 
CTdHKa 11. KOTopuA nepeAaet ycM/ine Mepe3 
Tpy6y-/iMAep 1 w pe6pa 10 xoyyxy 9. npn stom 
25 pa6oMMA opraM paarpyxen ot oceBbix ycM/iMA 
noABTHMxa 6ypOBoro cranxa 11. npM BCTpene 
pa6oMero opraHa, HanpMMep. c eanyHOM xamcM 
5 BAaBiiHBdKJT ero a rpyHT, coin no3BO/i«Krr 
pa3Mepu Bajryna. Eoim pa3Mepu Ba/iyna ne 

30 n0380/15IIOT X3TX8M 5 BABBMTb erO B rpyHT. TO 

bo B3aMMOAeACTBMO BCTynax>T pe6pa 10, XOTO- 
pbie npeAOxpaHnx>T kbtkm 5 m aecb pb6ohmA 

OprdH OT nOAOMOK. flpM 3TOM paCCTOAHMO 

Me^Ay cocbahmmm pe6paMM 10 no nepMMOTpy 
35 p&6otero opraHa onpeAe^«erc« pacMernwM 
nyreM c yseTOM xapaxTepHCtMKM rpynra, amb- 
MeTpa pacuiMpneMoA cxaaxMHU. yr/ia xonyc- 

HOCTM XaTXOB 5 M MX KO/IWeCTBd. PeOpa 10 
BOCnpMHMMBK)T H8 Ce6» M3rM6dlOU4MA MO" 
40 MeHT, B03HMXdlOIAMA npM BnMCbiBBHMM CtfCTO* 

mm Tpy6a-/iMAep 1-Koxyx 9 b aaAannyio 
xpMBO/iMHeAHyto TpaexTopMio, npeAOxpaH5tn 
ot yxaaaHHyx narpy30x pa6oMMA opran, hto 
AononHMTeiibHO noewuiaeT HaAe*Hocrb ero 
45 pa6oTbi. 

npM paCUIMpOHMM CKBdXMHU 603 npO- 

KitaAXM Koxyxa 9 ycrpoAcTBO pa5oraeTaHano- 
rMMHO. B 3tom c/iyMae Koxyx 9 He 
npMCoeAMHPKrr x mh ae htb p ho A cbkumm 15 m 
50 noc/teAHftfl npM nepeMemeHMM ycTpoAcrea a 
rpyHTe Buno/iHuer ponb CTd6M/iM3aTopa Ha- 
npae/teHMA pacujMpeHMJi. CTa6MiiM3auMM Ha* 
npaaneHMn pacuiMpneMoA cxaaxMHbi 
cnocoOcTsyeT Taxxe m naiiMHMe peCep 10. B 
55 abhhom cnyvae Bxnx) t ieHMe npMBOAa noABTMM- 
Ka 6ypoeoro cranxa 1 1 moxho ho npoM3oo- 

AMTb. 

(DOpHy/ia M3O6p6T0HMfl 

YcrpoAcTBO A^n pacujHpeHMfl ckbammh. 
BPcmosaiomee Tpy6y-/)MAep. xoxyx. pbSonmA 
opran, oamh xohbli xoToporo coeAMHen c Tpy- 
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6o«-A*AepoM. a any"* - o icoxyxoM c bo3- 
MOxcHOCTbto epameHMA. h npwBOflMO« ean. 
wpenneHHUft c pafiOMMM opraMOM. oi/imha- 
n^eecii T8M, mto. c umho noBuweMwa 
HaflexMOcm b patera. pa60MM« opraM aunon- 
M6H e BMfle KOHMsecicoro pacKarwMiomero 

H6X8HM3Ma C SKCUBHTpMltOBUM BMOM M C KO* 
MMMeCKMMM K8TK8*M. yCT8HOBflBMMWMM M8 

a. 



aiccue«TpMKOBOM aany. m np<MO/ifcMbie ocm m- 
topwx pecrowioxeMbi noA k npononwHOfl 
ocm paOoMero oprana, np« 9tom ycTpoftCTBO 
C Ha6*OMO paCpaMw. cmmm6TPMvho pacnonor 
JK8MHWMM OTHOCMTenkMO npOAOflbHOfl ocm pa* 
eosaro opraHa, kohuu kotopmx aarpenneHU 
Ha Mapy»MUx noaepxHOCmx rpyoViiMAepa M 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



2 



The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 1 0 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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